The cholesterol-dependent cytolysin listeriolysin O aggregates rafts via oligomerization.
The pore-forming toxin listeriolysin O (LLO) is the main virulence factor of Listeria monocytogenes. LLO is known to act as a pseudo cytokine/chemokine, which induces a broad spectrum of host responses that ultimately influences the outcome of listeriosis. In the present study we demonstrate that LLO is a potent aggregator of lipid rafts. LLO was found to aggregate the raft associated molecules GM1, the GPI-anchored proteins CD14 and CD16 as well as the tyrosine kinase Lyn. Abrogation of the cytolytic activity of LLO by cholesterol pretreatment was found not to interfere with LLO's ability to aggregate rafts or trigger tyrosine phosphorylation in cells. However, a monoclonal antibody that blocks the oligomerization of LLO was found to inhibit rafts' aggregation as well as the induction of tyrosine phosphorylation. This implies that rafts aggregation by LLO which is independent of cytolytic activity, is due to the oligomerization of its membrane bound toxin monomers. Thus, LLO most likely induces signalling through the coaggregation of rafts' associated receptors, kinases and adaptors.